Abstract Meiotic recombination is carried out through a specialized pathway for the formation and repair of DNA double-strand breaks made by the Spo11 protein, a relative of archaeal topoisomerase VI. This review summarizes recent studies that provide insight to the mechanism of DNA cleavage by Spo11, functional interactions of Spo11 with other proteins required for break formation, mechanisms that control the timing of recombination initiation, and evolutionary conservation and divergence of these processes. 
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Double-Strand Breaks and the Initiation of Meiotic Recombination
Most sexually reproducing organisms use recombination to connect homologous paternal and maternal chromosomes to one another during prophase I of meiosis (Page and Hawley 2003; Petronczki et al. 2003 ). This connection is essential for accurate chromosome segregation at the first meiotic division. -Notable exceptions to this pattern are dipteran males (e.g., Drosophila melanogaster) and lepidopteran females (e.g., the silk moth Bombyx mori), in which meiotic segregation of homologous chromosomes is achieved without recombination (Rasmussen 1977; McKee 1998; McKim et al. 1998) . In both classes of insect, however, the other sex does utilize meiotic recombination.
Meiotic recombination has at its heart the formation and subsequent repair of DNA double-strand breaks (DSBs) (reviewed in Keeney 2001). The major steps along the recombination pathway have been best defined in the budding yeast Saccharomyces cerevisiae ( Hunter 2007). DSB formation is catalyzed by Spo11, which appears to act via a topoisomerase-like reaction to generate a transient, covalent protein-DNA intermediate (de Massy et al. 1995; Keeney and Kleckner 1995; Liu et al. 1995; Bergerat et al. 1997; Keeney et al. 1997) . After DSBs are formed, Spo11 is removed from the DNA (Neale et al. 2005 ) and the 5 strand termini are nucleolytically resected to yield variable-length, 3 single-stranded tails (Sun et al. 1991; Bishop et al. 1992) . In a series of reactions dependent on yeast homologs of bacterial RecA (Bishop et al. 1992; Shinohara et al. 1992 ), these tails undergo strand invasion of intact homologous duplexes, ultimately giving rise to mature recombinant products (Smith and Nicolas 1998; Paques and Haber 1999; Bishop and Zickler 2004) . The repair of any given meiotic DSB can result in either reciprocal exchange of the chromosome arms flanking the break (a crossover), or no exchange of flanking arms (a noncrossover or parental configuration).
Ample evidence indicates that DSBs are initiators of meiotic recombination in other organisms as well. Meiosis-specific DSBs have been demonstrated in Schizosaccharomyces pombe, dependent on genes known to be required for meiotic recombination, including the SPO11 homolog rec12 + (Cervantes et al. 2000) . Meiotic DNA strand breaks have also been detected by PCR or in situ DNA labeling assays in mouse spermatocytes (Zenvirth et al. 2003; Qin et al. 2004) . Although DSBs have not been directly detected by physical assays in other organisms, Spo11 orthologs are present and are required 
